Bisphenol A--Why an adverse outcome pathway framework needs to be applied.
Bisphenol A (BPA) is one of the most widely used and extensively studied chemicals. Numerous studies have reported in vitro effects or animal adverse findings at BPA doses lower than the no observed adverse effect levels (NOAELs) established in regulatory toxicity studies and used for human health risk assessment. Intensive discussions on the adequacy and relevance of test systems have not satisfactorily resolved whether positive or negative animal and/or in vitro findings are more relevant for human health risk assessment purposes. BPA imperfectly mimics endogenous estrogens at membrane-bound estrogen receptors in the fM-nM concentration range, and may have downstream pleiotropic effects such as human seminoma proliferation and mammary gland hyperplasia after in utero exposure which are not detectable in regulatory toxicology studies. We argue that a structured approach like the OECD Adverse Outcome Pathway (AOP) framework is needed to help researchers in designing relevant studies, and risk assessors in evaluating them. The huge amount of experimental data generated for BPA has highlighted data gaps in basic biology and the shortcomings of current approaches to hazard characterization and risk assessment. Establishing AOPs for BPA, and other endocrine active chemicals, will require major scientific as well as training investments by all responsible stakeholders.